Objective: This study examines the distribution of selected sexually transmitted infections (STIs) in older people (aged >45 years) attending genitourinary medicine (GUM) clinics in the West Midlands, UK. Methods: Analysis of data from the regional enhanced STI surveillance system for the period 1996-2003. Selected STIs were chlamydia, genital herpes, genital warts, gonorrhoea and syphilis. Results: Altogether, 4445 STI episodes were reported among older people during the study period. Between 1996 and 2003 older people accounted for 3.7% and 4.3%, respectively, of all GUM clinic attendances. The rate of STIs in older people more than doubled in 2003 compared with 1996 (p,0.0001). Rates for all five selected diagnoses were significantly higher in 2003 compared to 1996. A significantly increasing trend over time was seen overall (p,0.0001) and for each of the selected diagnoses. Overall, males and those aged 55-59 years of age were significantly more likely to be affected. Conclusions: This study provides evidence of significant increases in attendance at GUM clinics by older people. Although it is recognised that young people should remain the focus of sexual health programmes, the results indicate that sexual risk-taking behaviour is not confined to young people but also occurs among older people. There is therefore a need to develop and implement evidence-based multifaceted sexual health programmes that while aiming to reduce STI transmission among all age groups should include interventions aimed specifically at older people and address societal and healthcare attitudes, myths and assumptions about sexual activity among older people.
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There is currently unprecedented public and political interest in sexual health. The UK Government has published both a National Strategy for Sexual Health and HIV 1 and included sexual health in the ''Choosing Health'' Public Health White Paper. 2 However, as sexually transmitted infections (STIs) predominately occur in people aged less than 45 years of age, these policies concentrate on this particular age group. Increasing rates of infection, increased public awareness of STIs and the drive to improve and expand the provision of sexual health services have all served to focus attention on STIs. Indeed, data from the Health Protection Agency (HPA) indicate that in the past decade there has been an increasing number of people attending genitourinary medicine (GUM) clinics in England and Wales and that an increasing proportion of these are aged more than 45 years. 3 Despite the increased political, public and professional recognition of the public health importance of STIs, and the increasing number of visits to GUM clinics by people aged 45 years and over, there remain few studies addressing STIs in older age groups. Previous UK studies specifically on older people have tended to be cross-sectional in nature, limited to single GUM clinics and subject to small numbers. 4 5 Given the current increase in STIs in the UK and the lack of published data to inform sexual health services and meet local needs for older people, this study describes the epidemiology of STIs, other than HIV, in people aged 45 years or more attending GUM clinics in the West Midlands, UK, between 1996 and 2003.
METHODS
National statistics on STIs in the UK are compiled from forms completed by GUM clinics known as form KC60 returns. All GUM clinics in England and Wales have a statutory obligation to complete this form and assign each diagnosis at a GUM clinic a specific KC60 code, which defines the condition or conditions with which the patient presented, but this is only available in aggregate form. Aggregation of the dataset limits its use as there is insufficient information on risk factors with which to target interventions.
The West Midlands regional enhanced STI surveillance system commenced during 1997 using data collected retrospectively for 1996. In subsequent years, data have been collected annually on a retrospective basis. The methodology has been described previously. 6 Briefly, the system collects disaggregate, individual anonymised data from 19 of the 21 GUM clinics in the region. These data are routinely collected during patient consultations, coded and entered onto a computerised clinical data management system. From each clinic system, epidemiological, demographical and clinical data are downloaded. The participating clinics use several different coding systems and these are standardised before any analyses are carried out. Data collected were stored on a secure, passwordprotected database. Confidentiality is a prime concern of the project and all data are handled in accordance with the Data Protection Act and Caldicott guidelines.
The five diagnoses (and their KC60 codes) selected for this study were syphilis (primary and secondary infectious syphilis (A1, A2)); gonorrhoea (uncomplicated gonorrhoea (B1, B2)); chlamydia (uncomplicated chlamydia (C4A, C4C)); anogenital herpes-first attack (C10A) and anogenital warts-first attack (C11A). These diagnoses were chosen based on their frequency of occurrence and their public health importance.
The unit of analysis in this study was based on an episode of infection therefore a person may be counted more than once if they presented on different occasions during the study period. Diagnoses are recorded in GUM clinics using the KC60 reporting codes that represent diagnoses, symptoms or tests, and are assigned to individuals during clinical consultation. These may underestimate the burden of disease, particularly for gonorrhoea and chlamydia but less likely for anogenital herpes and anogenital warts. An STI episode includes all diagnoses, referrals and positive test results recorded in the database with the KC60 diagnoses relevant to this study. Episode-based rates have been used in this study as it has been argued that these better represent the local burden of STI than person-based rates. 8 9 Ethnic specific rates were not calculated due to small numbers in certain ethnic categories.
There are 21 GUM clinics in the West Midlands and, of these, two clinics did not participate in the surveillance scheme during the study period. They are, however, relatively small and contributed approximately 5% of the five selected diagnoses in 2004. KC60 data for the two clinics showed that they saw slightly more females than comparable clinics in the area but the age profiles were the same. There is no indication that their inclusion would have altered the results.
When the term ''older people'' is used in this paper it refers to all people aged 45 years or more. Proportions shown in the results exclude records with missing values. Episode based rates per 100 000 population and their 95% confidence intervals (95% CI) were calculated. Denominators were the Office for National Statistics (ONS) mid-year estimates of the resident population for each year. 10 Results are also presented as Rate Ratios (RR) and their 95% CI. Trend assessment was made using x 2 for linear trend. Data entry and data analysis were carried out using EpiInfo and SPSS statistical packages.
RESULTS
There were a total of 4445 selected diagnoses made in people aged 45 years or more between 1996 and 2003 at participating GUM clinics in the West Midlands (table 1) . Genital warts comprised the largest proportion, with 45% (1994/4445) followed by genital herpes with 19% (862/4445).
When the percentage increase in selected diagnoses between 1996 and 2003 was compared for those aged 45 years and over with those aged less than 45 years using data from the same source, it was found that diagnoses had increased more in the older age group, and that overall an increasing proportion of STIs were reported in older people. 1) . Increases in bacterial STIs accounted largely for this increasing trend over the 8 year study period. A significantly increasing trend over time was seen overall (p,0.0001) and for each of the selected diagnoses (table 1 and fig 1) . Syphilis increased from 0.05 to 1.02 per 100 000 population (p,0.0001), gonorrhoea from 1.1 to 7.1 (p,0.0001), chlamydia from 2.0 to 7.0 (p,0.0001), anogenital warts from 9.6 to 14.6 (p,0.0001) and anogenital herpes from 4.0 to 6.6 (p,0.0001).
Sex and STI diagnoses
Overall, men accounted for 66.8% (2959/4429) of episodes and the overall male:female ratio increased from 1.6:1 in 1996 to 2.2:1 in 2003. In 1996, females accounted for 39% (133/344) of all episodes of STIs compared to 32% (246/780) in 2003. In both males (p,0.0001) and females (p,0.0001) there was a temporally significant upward trend in infection rates. 
Epidemiology
Episode-based rates of chlamydia have shown an upward trend for both sexes but the increase was larger in males, rising from 3.2 (95% CI 2.1 to 4.4) to 10.6 (95% CI 8.6 to 12.6) per 100 000 population (fig 2) .
The increase in gonorrhoea rates in males was marked, rising from 2.2 (95% CI 1.3 to 3.1) to 13.6 (95% CI 11.4 to 15.9) per 100 000 population between 1996 and 2003 ( fig 3) . Although the number of gonorrhoea episodes in females was small, there were still seven times as many episodes in 2003 as in 1996 (p,0.005).
An increase in episodes of infectious syphilis since 1997 was seen, particularly in men. One episode was reported in both 1998 and 1999, rising to 22 episodes in 2003. During the period 1996-2003 only four episodes of infectious syphilis were reported in older women. Ninety-one per cent (43/47) of all syphilis episodes in older persons whose gender was known were in men.
Diagnoses of the viral STIs, herpes and warts also increased amongst older males and females between 1996 and 2003. However, in both sexes the increases were smaller than those seen for bacterial STIs.
Age
The median age of older persons seen in GUM clinics was 50 years during the study period. The median age for females was 49 years (range 45-83 years) compared to 51 years (range 45-years 82 years) for males.
Overall, rates in all age groups increased significantly between 1996 and 2003 ( fig 1) . When comparing 2003 to the 1996 baseline, the biggest increase was seen in the 55-59 age group (RR 3.18, 95% CI 2.15 to 4.70). Rates were higher in females in the 45-49 and 50-54 age groups, and higher in males in the 55-59 and 60+ age groups. A significantly increasing trend over time was seen for each individual age group (p,0.0001).
An inverse relationship was seen between overall rates and increasing age in both males and females (fig 4) .
Route of infection
Heterosexually acquired infections in males predominated for all conditions except anogenital herpes, where heterosexual females accounted for the majority of those infected. Six per cent of all the selected diagnoses were acquired homosexually. The largest proportion of homosexually acquired episodes was seen for syphilis (22%) followed by gonorrhoea (14%).
DISCUSSION
STIs are generally considered to predominantly affect young people and large increases in STIs have been seen in this population in recent years. 3 However, the data presented here demonstrate that these increases have been mirrored and even exceeded in older people. Although the relative numbers of STIs diagnosed in those aged 45 years and over in the West Midlands, UK, are small, the increase in rates between 1996 and 2003 was greater in those aged 45 years and over than in people aged less than 45 years.
The UK population is ageing and older people are living longer and healthier lives. There is evidence indicating that significant numbers of older people are continuing to be sexually active. 11 The trends described in this report are therefore likely to continue, and may increase over time as successive cohorts with more liberal sexual attitudes and behaviours age. This will invariably lead to increased demand on available GUM clinic resources.
There is little in the scientific literature concerning STIs that is specific to those aged 45 years and over and people in this age group are often excluded from studies as researchers and policy makers focus on young people. [12] [13] [14] As a consequence, information on the epidemiology as well as sexual behaviour, attitudes and knowledge in those aged 45 years and older is sparse. There are no comparable published UK studies reporting temporal trends for STIs in older people attending GUM clinics. The few available published studies are mainly cross-sectional in nature, suffer from small numbers and are not population based. 4 5 15 Comparable international reports on the epidemiology of STIs in older people over time are also scarce. However, national and sub-national reports from other countries support our finding that the prevalence of STIs in older people is a cause for concern. 9 16 17 Age-specific data for people attending GUM clinics in the UK are collated by the HPA and they show that the overall trends reported in this study for those aged 45 years and older are reflected nationally. 3 However, the HPA data do not provide a detailed age or sex breakdown and only presents data for people aged 45-64 years and 65 years or older. In our study, using a more detailed age breakdown, we have shown not only significant age differences, but also significant differences between males and females both within and between age groups. Both males and females had highest rates in the 45-49 year age group.
In order for sexual health programmes to effectively target atrisk populations, sexual health behaviour needs to be monitored. However, recent national surveys of sexual behaviour only included persons aged 16-44 years. 12 Although it is acknowledged that STIs predominantly affect younger age groups, the results of this study demonstrate that older people's behaviour may also put them at risk of acquiring STIs. Indeed it may be argued that older people are more susceptible as they are less likely to use condoms than younger people. 18 There is therefore a need to extend the age range of national surveys so that the sexual health needs of older people can be included.
Limitations
This study aimed to provide an overview of older people diagnosed with STIs in a defined geographical region in the UK who attend GUM clinics for care. One limitation of the data presented is that they are likely to underestimate the rate of STIs in older people as they do not include those who are reluctant to attend GUM clinics or those who seek and obtain care outside GUM clinics. However, a recent HPA report indicates that in 2006 in England and Wales the majority of diagnoses for gonococcal infection (86%) and chlamydia (61% in women and 85% in men) were made at GUM clinics. 19 Additionally, although changes in testing practices or diagnostic methods over time may have affected the precision of the results reported for specific infections (for example, chlamydia), the overall upward trend observed during the study period reduces the possibility of bias due to any changes in diagnostic practices.
Another limitation of the study is that data regarding the total numbers of GUM attendees for each clinic were not collected, thus there is no accurate denominator. It is therefore not possible to determine whether increased attendances of older people at GUM clinics over this period could explain the increase in STIs reported. However, there was no significant net investment into the GUM services in the West Midlands in order to increase capacity within the study period and so it is an unlikely single explanation for the upward trend of STI diagnoses reported. In addition, this explanation is not generally accepted as the cause for the increasing trends observed in young people.
Factors contributing to increased STIs in older people
A number of reasons have been proposed to explain why older people are increasingly at risk of STIs, including physiological changes that occur with age and their almost universal omission from prevention programmes. 20 Exclusion of older people from national programmes may be seen as stereotyping older people as being ''sexually inactive''. However, it may also be that the lack of a substantial evidence base on STIs in older persons has contributed to the failure of major policy initiatives such as ''The National Service Framework (NSF) for the Elderly'', the ''National Strategy for Sexual Health and HIV'' and the more recent ''Choosing Health'' Public Health White Paper to address the sexual health needs of older people. 1 2 21 This paper provides quantitative data that can inform the development of sexual health policy.
Although GUM services are predominately targeted towards younger people, many older people access these services as well. However, there is evidence to suggest that older people exhibit a longer delay period between symptom recognition and GUM clinic attendance than younger people. 5 Furthermore, although older people may view GPs as their primary source of advice and care for sexual problems, both older patients and GPs have difficulty in initiating discussions about sexual health issues and risk factors for STIs/HIV. 22 23 Delay in accessing services can therefore lead to delayed diagnosis and late treatment; thereby, increasing the potential for the development of complications in the infected person as well as the continued transmission of infection to sexual partners. This suggests that older people could benefit from targeted sexual health promotion and STI prevention messages. Support for this may be drawn from studies involving older people that indicate the desire for more information about STIs; 11 media sources (television and magazines) being cited as an important source of information about STIs; 11 limited condom use and knowledge of STIs; 18 poor perception of personal risk of STI; 4 stigma associated with attending GUM clinics 24 and delayed presentation for diagnosis and treatment. 5 Changes in social and behavioural patterns may also have contributed to the increase in STIs seen among older people. Older people are increasingly likely to be single or undergoing relationship changes (for example, divorce, separation or widowed) and at increased risk of STIs as they are less likely to consistently use condoms. 4 This may be because in this population condom use is linked with preventing unwanted pregnancy rather than prevention of STIs. Elsewhere it has been reported that both male and female international travellers are increasingly engaging in unprotected sex while travelling abroad or returning to their country of origin. Although this is mainly documented in young people, older people are not exempt. 4 25 There is also growing evidence that the internet is being used to identify casual sexual partners by all age groups. 26 27 Meeting sexual partners over the internet is associated with increased high risk behaviour and increased risk of acquiring an STI. 28 29 It is also recognised that the introduction of drugs to counter erectile dysfunction has altered the quality of life and sexual experience of older individuals. 30 These drugs have the potential to increase sexual activity in older people and this, combined with the infrequent use of condoms, may contribute to increased risk of STIs. 31 Overlapping sexual networks with younger people may also be a contributory factor. It is recognised that young people have multiple and at times concurrent sexual partners and that these include older people. 32 Current evidence indicates that the greater the difference in age between sexual partners the more likely it is that risky sexual behaviour will occur as condoms are less likely to be used during sexual encounters. 33 34 
CONCLUSION
There has been a significant increase in the overall rate of STIs in older adults over the last few years, but little published research to inform public health policy, which remains youth focused. The results of this study, together with evidence from a number of other studies, would indicate that sexual risk-taking behaviour is not confined to young people but also occurs among older people. Although it is recognised that young people should remain the focus of sexual health programmes, the results of this study suggest that interventions designed to impart knowledge and provide the requisite skills needed to reduce STI risk should be provided for all sexually active age groups. Existing sexual health programmes do not adequately cater for older individuals and will require an understanding of the risk factors applicable to this sub-group of the population in order to reverse the rising trends observed in this study. There is therefore a need to support a programme of good quality (both qualitative and quantitative) research that can contribute to effective planning and implementation of intervention strategies that, while aiming to reduce STI transmission among all age groups and high risk sub-groups, include interventions aimed specifically at older people. These programmes should include strategies that encourage early diagnosis and treatment, provide age-appropriate educational materials and address societal attitudes and myths, as well as healthcare provider assumptions, regarding sexual activity among older people.
